Abstract
Introduction

46
The speed of metabolism, or the rate at which organisms transform resources into 47 biological work and structures, has profound physiological, ecological and evolutionary 48 implications (Brown et al., 2004; Kooijman, 2010; Sibly et al., 2012) . In aerobic organisms, 49 this process can be estimated by aerobic respiration (R), which is typically related to body predicted by various SA and RTN models (Kearney & White, 2012 scaling exponents (Glazier, 2005 (Glazier, , 2006 , and commonly exchange oxygen and wastes across 87 large portions of their body surface throughout much or all of their ontogeny (Graham, 1988;  88 Pirow et al., 1999) , even in relatively large active species such as cephalopods (Seibel, 2007 with body mass than did Euclidean estimates (Fig. 4) , thereby supporting the argument that (Fig. 5) . In arthropods, shifts to a less 225 10 permeable general body surface later in ontogeny or in larger species (Lockwood, 1967 lengths from a central heart will scale more closely with body length (l 1 in Fig. 2 non-pelagic and terrestrial consumption) (Pawar et al., 2012) . Near-isometric metabolic 336 scaling in pelagic fish larvae is also associated with steep initial scaling of gill-surface area, 337 which then becomes shallower later in life (Post & Lee, 1996 
